INTRODUCTION
In the late forties W Grey Walter wired a headlamp into the steering circuit of his Machina speculatrix that would be turned on while the robot was performing its exploratory behavior and turned off when the robot's photoelectric sensor detected a moderate light, (Holland, 1996 , Walter 1950 , 1953 . Since Our approach differs from some recent models addressing the evolution of communication (DiPaolo, 1998; MacLennan, 1994; Werner, 1991) in that our interest is focused more on behavioral issues rather than on evolutionary ones. In order to make positive contributions to evolutionary questions these models must assume too much in terms of how the interactions between individuals are structured to be useful for understanding purely behavioral questions. In contrast, we will aim at making fewer assumptions about the nature of the interaction and the behavioral building blocks that we incorporate into our agents.
A related type of work using simulations explores issues like the evolution of symbolic systems and lexicon formation. These models often made very strong assumptions about what communication is and about the requirements of individual competence regarding categorization and 'naming' of categories. We believe that a much lower level understanding of social behavior must be achieved from the perspective of embodied autonomous systems, before we may hope to explain behaviors such as 'giving a name to a category' or 'referring to an external object'. Thus our work will be more related to work done using real robots in social interaction, (Billard, 1997; Dautenhahn, 1995; Mataric, 1995 and A possible definition of autonomy in non-functional terms is given by Varela (1979, p. 55 (Varela 1979, p.57 (Maturana & Varela, 1980) (Maturana & Varela, 1980, p. 27 -28 (Kelso, 1995 Some of these assumptions have been also criticized by Saunders and Pollack (1996) (Farabaugh, 1982) 7. Antiphonal duetting has been studied in a number of East African species, particularly in certain shrikes (Laniarius) (Thorpe, 1972;  Hooker & Hooker, 1969; Wickler & Seibt, 1979 (Wickler, 1980; Wickler & Seibt, 1980) . Hooker and Hooker (1969) Figure 6 shows the signal produced and the regulated value of the sensory gain for an agent on its own. Figure 7 shows the same for an agent in interaction with another agent. Figures 8 and 9 show respectively the corresponding power spectra'3. As would be expected from the fact that sensors can 'burn up' due to intense activation, when the agent is emitting an intense signal sensory gain is reduced. We also observe that signalling behavior has a marked rhythm when agents are interacting. ~Xlhat is the origin of this rhythm? It cannot rely entirely upon internal mechanisms since it does not appear when the agent is by itself (figures 6 and 8), although the corresponding From the analysis of frequency spectra, we conclude that rhythm in signalling behavior is directly linked to angular behavior. We reach this conclusion by comparing for one of the agents the frequency of its signal with the frequency of the variation in angular orientation relative to the line connecting both agents, and, finally with the frequency obtained from Additional evidence of a connection between signalling and angular movement is obtained from the observation that, if a source of sound is placed at a fixed distance and angular position with respect to a moving agent (i.e., movement has no influence on Figure 13 shows the signalling behavior of two interacting agents after having approached one another. Figure 14 shows the corresponding power spectra. We observe that, for long periods, signals are phase-locked at some value near perfect anti-phase. Although agents are similar, they are not identical, and their 'natural' power spectra (i.e., when acting on their own) are indeed different.
This suggests that the observed entrainment must somehow be related to the coupling between the agents. Figure 13 (see also figure 19) will tend, on average, towards the loss of entrainment.
In figure 19 
